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DETAILED ACTION 

1. It is noted that this application has been transferred to Examiner Luong T. Nguyen, 
Art Unit 2622. 

2. Applicant's arguments, filed on 4/13/2006, with respect to the Restriction requirement 
have been fully considered and are persuasive. The Restriction requirement as mailed on 
3/27/2006 has been withdrawn. All pending claims 1-51 are examined. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1-26, 33-37 are rejected under 35 U.S.C. 102(b) as being anticipated by Nayar 
(5,760,826). 

Regarding claim 1, Nayar discloses a method of acquiring slice image data comprising: 
receiving rays over a large field of view in a first direction (reflector 135 receives light, 
figure la, column 5, lines 45-65) and a small imaging width in a second direction (image sensor 
110 receives parallel light rays 145, figure la, column 5, lines 45-65), at least a portion of said 
rays being parallel with each other with respect to said second direction; 
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directing only said portion of said rays upon an area of an imaging sensor (figure la, 
column 5, lines 45-65). 

Regarding claim 2, Nayar discloses wherein said directing step includes interposing at 
least one mirror (reflector 135, figure la) and at least one lens (lens 1 12, figure la) between a 
point where the rays are received and the imaging sensor. 

Regarding claim 3, Nayar discloses wherein said directing step distributes said portion of 
said rays upon the imaging sensor at points corresponding to a plurality of different radial 
directions of the large field of view (figure la). 

Regarding claim 4, Nayar discloses the step of interpolating between said points 
corresponding to a plurality of different radial directions (column 9, lines 5-20). 

Regarding claim 5, Nayar discloses sampling the interpolated data over a uniform 
distribution of said radial direction (column 9, lines 5-20). 

Regarding claim 6, Nayar discloses the large field of view is approximately 360 degrees 
(figure 10). 

Regarding claim 7, Nayar discloses the area of the imaging sensor is an annular ring 
having a radial width (figure 5, column 7, line 62 through column 6, line 20). 
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Regarding claims 8, 1 1, 15, Nayar discloses said directing step distributes said portion of 
said rays throughout the radial width at points corresponding to a plurality of different radial 
directions of the large field of view (figure 5, column 7, line 62 through column 6, line 20). 

Regarding claim 9, Nayar discloses the large field of view is approximately 180 degrees 
(figure la). 

Regarding claim 10, Nayar discloses the area of the imaging sensor is a semi-circular 
annular portion having a radial width (figure 5). 

Regarding claim 12, Nayar discloses a method of generating an omnidirectional mosaic 
image comprising: 

acquiring image slice data at a plurality of known rotational positions about an axis of 
rotation, the image slice data corresponding to an image section having a large field of view 
along the axis of rotation (figures 9a, column 9, line 55 through column 10, line 22) and a small 
image width in a second direction, the acquiring step further comprising receiving rays over the 
large field of view (image sensor 110 receives parallel light rays 145 figure la, column 5, lines 
45-65), at least a portion of which are substantially parallel in said second direction, and 
directing only said portion of rays onto at least a portion of an image sensor area (figure la, 
column 5, lines 45-65); and 
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concatenating the plurality of image slice data using the known rotational positions to 
form a substantially continuous mosaic image data about the axis of rotation (figures 9a, column 
9, line 55 through column 10, line 22). 

Regarding claim 13, Nayar discloses the step of mapping the omnidirectional image to a 
display (figures la, 9a, 12, column 10, lines 54-64). 

Regarding claim 14, Nayar discloses wherein the large field of view is substantially equal 
to 360 degrees (figure 10) and wherein the parallel rays are directed on the image sensor in an 
annular ring pattern having a radial width (figure 5, column 7, line 62 through column 8, line 
20). 

Regarding claim 16, Nayar discloses the second direction is orthogonal to the axis of 
rotation and the parallel rays correspond to a planar sheet (figures 8, 12, columnlO, lines 44-53). 

Regarding claim 17, Nayar discloses the second direction is non-orthogonal to the first 
direction and the parallel rays correspond to a conical sheet (figure 5). 

Regarding claim 18, Nayar discloses wherein said directing step is performed using a 
conical mirror and telecentric lens arrangement (figure la , column 5, lines 45-63). 
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Regarding claim 19, Nayar discloses wherein said directing step is performed using a 
non-convex mirror in cooperation with an imaging lens (figure la , column 5, lines 45-63). 

Regarding claim 20, Nayar discloses the step of interpolating between images following 
the step of concatenation (interpolating image data 1260, figure 12). 

Regarding claim 21, Nayar discloses a method of generating an omnidirectionnl mosaic 
image comprising: 

acquiring a plurality of overlapping image strips about an axis of rotation, the image 
strips having a large field of view along the axis of rotation and a small field of view in a second 
direction (figure 9a, column 9, line 55 through column 10, line 22); 

identifying common features in overlapping regions of consecutive image strips 
(specifying image view, figure 12, step 1245); 

combining consecutive image strips based on the common features to form a substantially 
continuous omnidirectional image about the axis of rotation (interpolating step 1260, figure 12, 
column 10, lines 44-67); 

blending the combined images in the overlapping regions to provide omnidirectional 
image data (forming digital image, step 1270, figure 12, column 10, lines 44-67). 

Regarding claim 22, Nayar discloses mapping the omnidirectional image data to a display 
(figure la, column 9, lines 10-15). 
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Regarding claim 23, Nayar discloses wherein said plurality of strips is at least 3 strips 
(figure la). 

Regarding claim 24, Nayar discloses a slice camera comprising: 

an imaging sensor (image sensor 1 10, figure la, column 5, lines 45-67); 

at least one mirror (reflector 135, figure la, column 5, lines 45-67) receiving rays over a 
large field of view in a first direction and a small imaging width in a second direction, at least a 
portion of said rays being parallel with each other with respect to said second direction; 

at least one lens (lens 1 12, figure la, column 5, lines 45-67), the at least one lens 
receiving the rays from the at least one mirror and directing only said portion of said rays to an 
area of the imaging sensor. 

Regarding claim 25, Nayar discloses the at least one mirror is a conical mirror and said at 
least one lens is a telecentric lens arrangement (figure la). 

Regarding claim 26, Nayar discloses the at least one mirror is a non-convex mirror and 
said at least one lens is an imaging lens having an entrance pupil, said non-convex mirror having 
a profile such that only said parallel rays are directed through the entrance pupil of the imaging 
lens and onto the imaging sensor (figure la). 
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Regarding claim 33, Nayar discloses wherein said portion of said rays are directed upon 
the imaging sensor at points corresponding to a plurality of different radial directions of the large 
field of view (figure la). 

Regarding claim 34, Nayar discloses wherein the large field of view is substantially equal 
to 360 degrees and wherein the area of the imaging sensor is an annular ring having a radial 
width (figure 5, column 7, line 62 through column 8, line 20). 

Regarding claims 35, 37, Nayar discloses wherein said rays are directed throughout the 
radial width at points corresponding to a plurality of different radial directions of the large field 
of view (figure la). 

Regarding claim 36, Nayar discloses wherein the large field of view is a sector less than 
360 degrees (figure la) and wherein the area of the imaging sensor is a section of an annular 
ring, corresponding to said sector, and having a radial width (figure la). 

Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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6. Claims 27-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nayar (US 
5,760,826) in view of Braun (US 5,532,737). 

Regarding claim 27, Nayar fails to specifically disclose first and second mirrors. 
However, Braun teaches a camera arrangement with wide field of view, which includes mirror 
130 and mirror 160 (figure 3A, column 5, lines 6-48). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the device in Nayar 
by the teaching of Braun in order to avoid the image reversal problem (column 5, lines 45-48). 

Regarding claim 28, Braun discloses wherein the second mirror has a near 
focus and a far focus and wherein the first mirror section projects said portion of rays 
through the near focus and the second mirror directs said portion of rays to the image 
sensor located at a position proximate the far focus (figure 3A, column 5, lines 30-48). 

Regarding claim 29, Braun discloses the near focus is located in front of the first mirror 
section and the far focus is located behind the first mirror section (figure 3A). 

Regarding claim 30, Nayar and Braun fail to specifically disclose the second mirror is an 
ellipsoid mirror. However, it is a matter of design choice. 

Regarding claim 31, Nayar and Braun fail to specifically disclose the first mirror is a 
conical mirror and said second minor is a parabolic mirror. However, it is a matter of design 
choice. 
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Regarding claim 32, Nayar discloses the imaging sensor is located behind an apex of the 
conical minor (figure la). 

Allowable Subject Matter 

7. Claims 38-51 are allowed. 

The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claim 38, the prior art of the record fails to show or fairly suggest an imaging 
system for acquiring an omnidirectional mosaic image comprising a rotational drive system 
operatively coupled to the image slice camera, the rotational drive system rotating the image 
slice camera along an axis of rotation substantially parallel to the first direction; a control unit 
operatively coupled to the rotational drive system and image slice camera, the control unit 
receiving the image slice data from the image slice camera and recording corresponding 
rotational positional information of the rotational drive system, the control unit acquiring a 
plurality of image slices at known rotational positions and concatenating said image slices to 
form an omnidirectional mosaic image data. 

Claims 39-51 are allowable for the reason given in claim 38. 



Conclusion 
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8. 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to LUONG T. NGUYEN whose telephone number is (571) 272- 
7315. The examiner can normally be reached on 7:30AM - 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, DAVBD L. OMETZ can be reached on (571) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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07/09/06 




